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) Moisture curat>ie poiyurethane composltton comprising polyaldimine. 



) A moisture curable poiyurethane composition comprising a polyaklimine represented by the formuia 
(I): 

y4n = cm - X)„ (I) 

wherein X is an ary! group having from 6 to 15 carbon atoms, Y is a divalent or trivsdent lidyrocartx>n 
group having from 2 to 15 cart>on atoms or a divalent or trivalent polyoxyalkylene group having a 
molecular weight of from 70 to 6000, and n is an integer of 2 or 3, and a pdyisocyanate and/or a 
polyurBthane prepolynner having 2 or more isocyanats groups; and a water proof materiai, flooring 
material, sealing materiai. wall covering material and paint comprising said composition and various 
fillere, are disclosed. The poiyurethane compositton has excellent storage stabiii^ and qidck rate of 
curing in application. 
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The present invention relates to a moisture curat>le polyurethane composition comprising pdyaldimine 
which forms polyamine by hydrolysis, and a water proof material, flooring material, sealing material, wall cov- 
ering material and paint comprising the composition. 

Polyurethane resin is excellent in various properties such as rubber elasticity, abrasion resistance and ser- 
5 vice life, and thus has particulaity been used in recent years for paints, flooring material, water proof materials, 
adhesives. waO covering materials and sealing materials. 

The polyurethane resin is substantially classified into two groups, that is. one component type and tvro com- 
ponent type. In the one component type, tenminal isocyanate groups of a polyurethane prepolymer cure by reac- 
tion with atmospheric moisture after application to an object in site. In the two component type, a prindpal com- 
10 ponent containing polyurethane prepolymer and a curing agent containing polyols are mixed at the time of appli- 
cation in site to cause cure. 

One component type polyurethane can be used by anybody because of its readiness in application method 
and has recentty been attracted much attention in particular. 

The one component type polyurethane is referred to as moisture curable polyurethane and following 
IS compositions have conventionally been known in the art 

(1) Moisture curable polyurethane compositions by using a reaction of pdyisocyanate with moisture 
(water), that Is, a reaction wherein a part of isocyanate is convened to amine by the decarboxylation of an 
isocyanate-water reaction product and resultant amine reacts with remainder of the polyisocyanate to pro- 
gress curing. 

20 (2) Moisture curable polyurelthane compositions consisting of polyaldimine or polyicetimine and 

pdyisacyanate (British Patent 1064841 and German Patent 3607996A). 

(3) Moisture curable polyurethane compositions consisting of polyenamine and polyisocyanate (British 
Patent 1575666 and Gennan Patent 2125247). 

The compositions (1), however, have disadvantages of markedly poor curing abOity and generation of bub- 
25 bles in the application in site, though relatively good In storage stabHity in a sealed vessel. Amine or tin catalysts 
may be incorporated in order to improve curing ability. These-additives, however, lowers storage stability of 
the c(»npositions or accelerates bubble Ibmnation and is hence unsuitable for practical use. 

In the composittons (2), pdyaldimine or polyketimine reacts with polyisocyanate during storage. Conse- 
quently, in order to cure the compositions (2) by atmospheric moishoe after application in site, it is required to 
so inhibit the above reaction by providing steric hindrance for pdyaldimine or pl^timine or l>y blocking Isocyanate 
groups. 

British Patent 1064841 and German Patent 3607996A have disclosed polyaldimines having steric hindr- 
ance In the molecules. These aldimines, however, are prepared from aliphatic aldehydes and are unsuitable 
for practical use because of slow curing rate and poor storage stability. 

ss Polyaldimine disdosed in German Patent 3607996A. in particular, is prepared from aromatic amines and 

is excellent in various physical properties such as mechanical strength. However, the compound has an dis- 
advantage that curing rate is slow and storage stability is poor at increased temperatures. 

In the compositions (3), polyenamine also reacts with polyisocyanate. Consequently, when aromatic iso- 
cyanate is used as pdyisocyanate, isocyanate groups must be blocked simOariy to pdyketimlne and hence 

40 the compositions are also unsuitable for practical use stmlaily to polyketimine. On the other hand, tt has been 
known that pdylsocyanates having relatively low-reacth^. for exan^ile. aliphatic polyisocyanates or alicydic 
pdyisocyanates can lie used for sealing materials in combination with polyenantine. The system has charac^ 
teristics of non-bubbling and rapid cure. 

However, polyenamine reacts, though very gradually, with aliphatic or alicydic polyisocyanate and leads 

45 to poor storage stability in a long period or in somewhat increased temperatures, even though stored in a sealed 
containers. As a result, tiie sealing materials containing such polyenamine have a disadvantage that initial 
physical properties of the sealing materials cannot be retained or viscosity is remarkably increased and leads 
to very poor wor1(ability. Ck>nsequently. any of conventionally known prior arts has been unsatisfactory. That 
is, very important properties of these types of pdyurethane are good storage stability in the sealed containers. 

50 excellent mechanical strength in the initial period of application . good retention of init^l physical properties dur- 
ing storage at increased temperatures, prevention of gelatton. good stabiify in viscosOy, quick, curing by atmos- 
pheric moisture, and no bubble fomiation. The level of these properties determines commodity value of 
polyurethane products. 

In other words, it is strongly desired to develop a moisture curable pc^rethane composition which is excel- 
55 lent in storage stability in the seaded containers, i.e., capable of being stored under constant viscosity far a long 
period, rapidly curable without bubble fonnation in the presence of moisture, and outstanding in mechanical 
strength after curing. 

The present invention has been achieved to overcome the above described problems, and the object of 
2 
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the invention is to provide a moisture curable polyuretiiane composition whtcli is excellent in storage stability 
for a long period, has good curing property, and can be used for various applications. Another object of the 
invention is to provide a water proof material, flooring material, sealing material, wall covering material and paint 
comprising the composition. 

6 As a result of an intensive investigation in order to solve the above problems, the present inventors have 

found a method for hydrolyzing a polyaidimine which is derivertized from an aromatic aldehyde compound and 
the like with atmospheric moisture and completed the present invention. By using polyaidimine whic^ Is deriver- 
tized from an aronrtatic aldehyde compound and the fike, the present inventkin can improve curing abDity. 
mechanical strength, and storage stabDity of the moisture curable polyurethane composition. Thus various uses 

10 of the polyurethane composition can be developed. 
That s, the aspect of the present invention is: 

(1 ) a moisture curable polyurethane composition comprising a polyaidimine represented by the formula (I): 

Y-frl = CH - X)„ (I) 

wherein X fe an aryl group having from 6 to 15 carbon atoms, Y is a divalent or trivalent hydrocarbon group 
IS having from 2 to 15 carbon atoms, or a divalent or trivalent polyoxyalkylene group having a molecular weight 

of from 70 to 6000, and n Is an integer of 2 or 3; and a polyteocyanate and/or a polyurethane pre polymer 
having 2 or more isocyanate groups, 

(2) the moisture curable polyurethane compositton wherein Y is an amino reskJue derived firom a di- or trl- 
amine having a melting point of SCC or less, 

20 (3) the moisture curable polyurethane ccmipositkin wherein Y is an amsio resklue derived from an amine 

represented by the formula <ll): 

ZfcH2NH2)n (II) 

wherein Z is a divalent or trivalent cycio-, bicydo- or tricydo-aliphatic hydrocartx>n group having from 6 to 
1 3 carbon atoms, and n is an Integer of 2 or 3, and (4) the moisture curable polyurethane compositton whe- 
25 rein Y is an amino residue derived from isophorone diamine, 1 ,3-bis(aminomethyl)cyciohexane and 2,5- 

or2,6-bis<aminomethyl)bicycio[2,2.1]heptane. 
Further aspect of the present invention is: 

(5) a moisture curable polyurethane water proof material comprising the moisture curable polyurethane 
compositwn in one of the above (1 ) to (4) and a flier, 
so (B) a nmlsture curable polyurethane flooring material comprising the moisture curable polyurethane compo- 

sition in one of the above (1) to (4) and a filler, 

(7) a moisture curable polyurethane sealing material comprising the moisture curable polyurethane compo- 
sition in one of the above (1) to (4) and a thixotropk: agent, 

(8) a moisture curable polyurethane wall covering material comprising the moisture curable polyurethane 
35 composition in one of the above (1 ) to (4) and a thbcotropic agent, and 

(9) a mojetura curable polyurethane paint consisting of the moisture curable polyurethane composition in 
one of the above (1 ) to (4). 

The moisture curable polyuretttane composition of the present inventton comprises polyaidimine and 
polyisocyanate and/or polyurethane prepolymer having two or more isocyanate groups. 
40 Polyaidimine for use in the invention is a com pound represented by the formula (I) 

Y*4 = CH-X), (I) 
wherein X is an aryl group having from 6 to IS carbon atoms. 

The aryl group represented by X is a phenyl group or a substOuted phenyl group having one or more sub- 
stituents. The substituents include an alkyi group having from 1 to 9 carbon atoms and an alkoxy group having 
45 from 1 to 9 carbon atoms. 

The number of substitution on the above aryl group is preferably from 1 to 3. Exemplary aryl groups which 
are represented by X and preferably used include a phenyl group, methylphenyl group, ethylphenyl group, pro- 
pylphenyl group, butylphenyl group, dimethylphenyl group, methoxyphenyl group, ethoxyphenyl group, and 
propoxyphenyl group. X may be the same or different in a molecule. 
60 Y is a divalent or trivalent hydrocarbon group having from 2 to 15 carbon atoms, or a divalent or trivalent 
polyoxyalkylene group having a molecular weight of from 70 to 6000. n Is an integer of 2 or 3. Prefeoed hyd- 
rocarbon group includes a divalent or trivalent alkyI group, cydoalkyl group, and aryl group. The alkyI group is 
preferably a straight chain alkyI having from 4 to 8 cart>on atoms or a branched chain alkyI having from 4 to 1 0 
carbon atoms. The cyckialkyi group which can be used is from 1 to 3 cydic groups having from 5 to 12 cart>on 
55 atoms per ring. The ring may have substituents. The aryl group Is a phenyl group and substitoted phenyl group 
having firom 1 to 3 substituents. Exemplary substituents indude aDcyl groups having from 1 to 9 cartion atoms. 

The divalent polyoxyalkylene group is a group derived from polyoxyalkylene glycols obtained by addition 
pdymerizatnn of propylene oxide and/or ethyleen oxide to water, ethylene glycol or propylene glycol. 

3 
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The trivalent polyoxyalkylene group is a group derived from pdyoxyalkylene triols obtained by addition 
polymerization of propylene oxide and/or ethylene oxide to glycerol or trimethyiolpropane. 

The divalent or trivalent polyoxyalkylene group has a molecular weight of preferably from 70 to 6000. The 
molecular vt^eight less than 70 is unsuitable for practical use. When the molecular weight exceeds 6000. the 
5 composition leads to decreased physk^ properties after curing. 

The polyaldimine represented by the fonmula (I) can be prepared with ease by reacting polyamine wrtti 
aldehyde. 

Exemplary polyamine includes 1) aiipahtic diamines such as etfiylenedlamine, 1.3-diaminopropane, tat- 
ramethyienediamine, hexamethylenediamine, heptamethylenedlamine, octamethylenediamine and 

10 decamethylenediamine; aiicydic diamines such as 4,4'-diaminodicyclohexylmethane, isophoronediamine, 
bisaminomethylcydohexane, 2,5- or 2,6-diaminomethylbk:ydc(2.2.1]heptane, diaminocydohexane, and 3(4), 
8(9)-bis(aminomethyl)tricydo[5.2.1.02.e]decane; aromatic diamines such as diaminodiphenylntethane, diami- 
nodiphenyl ether, xylylenediamine, phenylenediamine, and 3,5-diethyltduene-2,4 or 2,6-diamine; diamines 
such as polyoxyalkylenediamine obtained by conducting addition polym^lzation of propylene oxide and/or 

15 ethylene oxide to water, ethylene glycol or propylene glycol and by converting the hydroxyl group of resulting 
polyoxyalkylene glycol to an amino group, 2) triamines such as 1 ,3,S-tris(aminomethyl}t>enzene, 1 ,3,5-trls(ami- 
nomethyl)cydohexane, and polyoxyalkylenetriamine obtained by conducting additnn pdymerizat'on of pro- 
pylene oxkje and/or ethylene oxide to glycerol and trimethyiolpropane and by converting the hydroxyl group of 
resulting polyoxyalkylene triol to an amino group. 

20 In these amine compounds, low melting point polyamines having a melting point off S0°C or less are pre- 
ferred in particidar. Polyaldln^ne prepared firom high melting point pciyaminea Is a soikl and difficult to handle 
in some cases. 

Preferred low melting point polyamines Indude. for example, ethylenediamlne, 1,3-dlamlnopropane, tet- 
ramethylenediamine, hexamethylenediamine, isophoronediamine, bisaminomethylcydohexane, 2,5- or 2,6- 
25 diaminomethylbicydo[2.2.1]heptane, xylylenediamine, diaminocydohexane, 3,5-diethyltoluene-2,4- or 2,6-dia- 
mine. 1,3,5-trls(aminomethyl)cyctohexane. 3(4). 8(9)bis(aminomethyi)-tricydo[5.2.1.02'«]decane. and 
~ polyoxyalkylenepolyamine. 

The aldehydes which can preferably react with these polyamines indude, for example, benzaMehyde, o- 
tolualdehyde, nrHolualdehyde, p-toiualdehyde, 4-ethylbenzaldehyde, 4-propylt)enzaldehyde, 4-bufyit>enzal- 
30 dehyde, 2,4-dimethylbenzaldehyde, 2,4,S-trimethylbenzaldehyde, p-anisaldehyde and p-ethoxyt>enzaldehyde. 
Following processes are preferred for ttie preparatton of polyaldimine. 

For example, the above described polyamine and Vhe aldehyde are heated to allow dehydration reaction 
in a solvent such as toluene or xylene in the presence of an add catalyst, and water generated by the reaction 
is distilled out azeotropically. Pdyaldimine is obtained by continuing the reactton until distillation of water into 

35 the water separator is terminated. The mixing proportion of the polyamine and the aldehyde is preferably from 
1 to 2 equivalent of the aldehyde per equivalent of the amine. The reaction is usually conducted for several 
hours. After finishing the reaction, aldehyde and sdvent are distilled off from the reaction mixture under reduced 
pressure to obtain polyaldimine. 

The present invention constitutes the nnoisture curable polyurethane compositton by mbdng the above 

40 polyaldimine with pdyisocyanate and/or the polyurethane prepolymer having two or more Isoc^nate groups. 

The pdyisocyanate is a compound having two or more isocyanate groups in a molecule. Preferred 
pdyisocyanate generally contains from 2 to 5 isoc^nate groups in a mdecule. 

Such type of pdyisocyanate compound preferably has two or more isocyanate groups bonded to an 
alkyiene group, cydoalkylene group or phenylene group. 

45 Exemplary pdyisocyanate compounds indude 1) tolyiene dllsocyanate induding various mixtures of isom- 
ers, diphenylmethane diisocyanate including various mixtures of isomers. 3.3'-dimethyi-4.4'-biphenylene 
dlisocyante. 1,4-phenyiene diisocyanate, xylylene diisocyanate, tetraethyixylylene diisocyanate. naphthylene 
diisocyanate, dicydohexylmethane-4,4'-diisocyanate. isophorone diisocyanate, hexamethyiene diisocyanate, 
hydrogenated xylylene diisocyanate, 1 ,4-cydohexyl diisocyanate, 1-methyl-2,4-diisocyanatocydohexane, 

50 2,4,4-trimethyl-1,6-diisocyanatohexane and other dilsocyanates; 2) 4.4'.4"-triphenylmethane triisocyanate, 
tris(4-phenylisocyanato) thiophosphate and other triisocyanates; and 3) uretiiane modified polyisocyanate, iso- 
cyanurate modified polyisocyanate, carbodOmkJe modified polyisocyanate, biuret modified polyisocyanate of 
the above polyisocyanate compounds, crude tolyiene diisocyanate. polymethylenepolyphei^ isocyanate and 
other multifunctional Isocyanates. 

55 The polyurethane prepdytner which has a plurality of isoc^nate groups and can be used for the invention 
is prepared by reacting the above oiganic polyisocyanate compound with a known polyol, known polyamine 
and other known compounds having two or more active hydrogen in a molecule. Free isocyanate groups are 
remained in the polyurethane prepolymer. 
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The known compounds having two or more active hydrogen in a molecule has two or more hydroxyl groups, 
one or more amino groups, two or more mercapto groups, hydroxyl and amino groups, or hydroxyl and mercapto 
groups. Representative known compounds include, for example, water, ethylene glycol, propylene glycol . 
glycerol, trimethylol propane, pentaerythritol, sorbitol, sucrose and other polyhydric alcohols; aniline. 

5 totylenediamine, p.p'-diaminadiphenylemthane and other aromatic amines; ethylenediamine and other alipha- 
tic amines; and ethanolamlne. diethanolamlne and other alkanolantines. 

The known compounds also includes polyetherpolyols obtained t>y conducting addttion polymerizatton of 
propylene oxide or propylene oxide and ethylene oxide to these compounds or a mixture of these compounds; 
and polyetherpoiyamtnes obtained by converting the hydroxyl groups of the polyetherpolyols to amine groups. 

10 The known compounds further includes polytetramethyleneether polyols. polycarbonate pdyols, polycap- 

rolactone polyols, polyester polyols such as polyethylene adipate. polybutadiene polyols, higher fatty acid 
esters such as castor oil, polymer polyols obtained by grafting vinyl monomers on polyether polyol or polyester 
polyols. compounds obtained by oopolymerizing known ethylenically unsaturated monomers having one or 
more active hydrogen in a molecule, and ethers having mercapto groups. 

15 The pdyurethane prepolymer is prepared by reacting the polyisocyanate at 100°C for several hours with 

the known compound having active hydrogen. The prepolymer h£» an isocyanate content of preferably from 
0.5 to 20.0% by weight 

Tfie moisture curable pdyurethane composition of the inventton can be prepared by mbdng the polyal- 
dimine with the polyisocyanate and/or the polyurethane prepolymer containing the isocyanate groups. 
20 The ratto of the number of amino groups in the pdyamlne fonnrted by the hydrolysis of pdyaldimine to the 

number of isocyanate groups contained In the above described polyisocyanate andtor the pdyurethane prep- 
olymer having the isocyanate groups is from 0.5 to 2.0, preferably from 0.7 to 1.5. 

The moisture curable polyurethane composition of the present inventton which is prepared by the at>ove 
described process can be employed as intact for vartous uses such as sealing materiais, wat«' proof materials. 
25 flooring materials, wall covering materials, paints and adhesives. 

Further, in order to conbol viscosity, resin properties and service life depending upon the uses, below des- 
cribed filers, thbcotropic agents, plasticizers. solvents, adhesion improvers, cdorants, stabilizers and catalysts 
for curing acceleration can be incorporated to the moisture cur£d>le polyurethane compositton of the inventk>n. 
For example, in the preparalton of water proof materials and flooring materials, fBlere are preferably added 
30 to the moisture cural>le polyurethane composition consisting of the djove polyaldeimine and the above 
polyisocyanate and/or the polyurethane prepolymer having Isocyanate groups. 

Useful fillere indude, for example, caldum carbonate, tele, kaolin, aluminum sulfate, zedite, diatomaceous 
earth, polyvinyl chloride paste resin, glass balloon and polyvinyl idene chloride resin balloon. The fillers are used 
in the range of 60% by weight or less, preferably from 20 to 60% by weight of the composition. 
as In the case of preparing the sealing materials and wall covering materials, thixotropic agente are preferably 

added to ttie moisture curable pdyurethane composition consisting of the above pdyaldimine and the above 
polyisocyanate and/or the polyurethane prepolymer having isocyanate groups. 

Exemdary thwotropk; agents which can be used for ttie invention indude odioidal silica, fat^ add amide 
wax, aluminum stearate, surface treated bentonHe, polyeUiylene short fiber, and phend resin short fiber. The 
40 ttibcotfopk: agente »e blended in the range of from 0.2 to 15% by weight preferably from 0.5 to 10% by we^ht 
of the compositton. 

Reprasentetive plastidzers foruse in the invention indude, for example, dioctyl phthalate. dibutyl phthalate. 
dilauryl phthalate. butyl benzyl phthalate, dtoctyl adq>ate, diisodecyl adipate. diisodecyl phthalate and trioctyl 
phosphate. The plasticizers can be blended in the range of 50% by weight or less, preferably fipom 0 to 40% 
45 by weight of the composition. 

Suitable sdvents for use In the invention include, for example, aromatic hydrocartmns such as toluene and 
xylene; aliphatic hdyrocarbons such as hexane. heptane and octane; petroleum base solvents from gasoline 
to kerosene; esters sudi as ethyl acetete and butyl acetete; ketones such as acetone, mettiyl ettiyl ketone and 
methyl isobutyl ketone; and eVnet estera such as cellosolve acetete and butyl cellosdve acetete. The solvents 
50 can be used in the range of 50% by weight or less, preferably from 0 to 40% by weight of the composition. 

Exemplary adheston improvera which can be preferably used in the invention indude known sUane coupling 
agente. The adhesion improvers can be used in the range of 5% by weight or less, preferably from 0.05 to 2% 
by weight of the composition. 

Carbon black, titenium white, chromium oxkte, iron oxUe red and ottier colorante can be blended in the 
55 range of preferably from 0.1 to 5% by weight of the composition. IHindered phenol compounds, triazol com- 
pounds and other stebOizers can be added in the range of from 0.1 to 2% by weight of the composition. 

Further, catelyste for curing acceleration can also be blended in the pdyurettiane composition of this inven- 
tion. Preferred curing accderation catelyste indude carboxylic add, sulfonto add, phosphoric acM and phos- 
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phateester.Theamountofmesecata.ysteisintherangeofp.Bfe,ab,yfrom0.05to5%byw 
^n-oparticularrestriction is ^posedonthe method^ 

of a dehydrating agent such as zeolite is required. . . . ^ . „_ ^.^^ immediately, or can also be 

The moisture curable polyurethane •^^'"P"^^"^^ hasvenr 
stored by paclcing in a sealed container under a ^^^''^^^^^^l^^^^^^^^ ,noisU.re and has high 
goodstorage stability inthe sealed contemerund^^^^^ 

retention of physical properties and good stabili^ "^^^J^^ is Sly cured by exposing to the atmos- 
The moisture curable polyurethane compositon of *«''^«"J^",^^*^7^"i?ng mSerlals. water 

modulus and excellent strength. 
Example 

^ In the examples, part niustialBS part by weight 

Synthe^ Example 1 
30 (Preparation of dialdlmlne AI0-1 ) 

Toareac«on vessel equipped w«,astj«.*e_^^^^^^^^^^ 

<2.0 equivalents) of tetramethylenedlamlne. 0.1 part <^^« ^^^^^^ 300^ (2.5 equivalents) of ^dual- 
Led at room temperature In a niti^en atmosph^^^r^^^^^ 

36 dehydewereaddeddropwisejomj^dre^^^^ 
and reflux was started atabou^90_^Ca.^se^^^^^^ 



p-lDlualdehyde. 

Synthesis Example 2 
(Preparation of dialdimine ALD-2) 

Toareactionvessel equipped w^as«.ert^—c^^^^ 
(2.0 equivalents) of hexamethyleneriamme^.l ^^"^T^^^^^^^^^ (2.5 equivalents) of benzal- 
mixed at room temperature in a nitrogen Z^tes' sTcSvely. the mixture was heated 

water was 36 parts. ^«,»«=rtw>n vessel was set at 150"C.Successivrfy, Internal press- 

In the next step, outside temperature of the reaction vessel was sei ai lou 
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Synthesis Example 3 
(Preparation of dialdimine ALD-3) 

Toa«ac«onvesse.e.^,ppedw«hasti.er.thennonr.^^^^^^ 



Synthesis Example 4 

(Preparation off dialdimine ALD-4) 

Toareactlon vessel e.u^pedwith as«.eMh^^^ 

(2.0 equivalents) of <l'«"^'"°'~*y''>''^*='°P.Z1 heptane w^^^ temperature In a nlt- 
teomer. 0.1 part of fonnic acid and 500 ports of toluene were '^^^ "'^T*"'^ addeVdropwise from 

^ratmos7e-.After10 minute. ^0^^(^^^^ at at>out 
the dropping funnel over 30 ®'^„^tatr4^ 

gO'Cand separation of water wasobservedinttov^^ water was 36 parts. 

,«flux for 6 hours until water distillat«n ISO-C. Successively. Internal press. 

"'o^:li~v^a..htye.tow,.u«a^ 

5 

Synthesis Example 5 

(Preparation of dialdimine ALD-S) 

„ Toareacdonvesselequippedwithas^^^^^^^^^ 

(2 0 equivalents) of <liaminomethylb.cydo[2.2 1 heptane «rti.ch«^^ tempeiatuie in a nit- 

ls«ner.0.1 partofforniicadd and 500 P^^s of ttJuene >^ra d^arge^a^^ 
^^tmosphere. After lOminutes. 335 parts (2.5 equ.>«ten^^ 
S.edroppingfunnelover30m.nutes.Succe^^^^ 
go-candseparationofwaterw^o^^^^^^^ 



renuxforehoura until water disti.iationw^^^^.T^^^ 

^reSrerri^rrrSsr^'ir^^^^ 
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4-ethylbenzaldehyde. 

Synthesis Example 6 
(Preparation of dialdimine AIJ3-6) 

Toareaction vessel equipped withasti.er.themu«neter dropp^^^^ 

p-anisaldehyde. 



Synthesis Example 7 
(Preparation of dialdimine ALD-7) 

Toareaction vessel equipped wtthastinenthenrK^neter.d^^^^^^^^^ 



reaction was continued under retlux for 6 hours until water distillation was 
benzaldehyde. 

45 Synthesis Example 8 

(preparation of dialdimine ALD-8) 

55 water was 36 parts. v ««*ion vessel was set at ISO'C. Successively. Internal press- 

In the next step, outside ten^Perat"^ of thereartion ve^^ ^^^^^ 
ure of the reaction vessel was reduced to 1 mm Hg with a vacuum pump w 
m-tdualdehyde. 
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Synthesis Example 9 
(Preparation of dialdimine ALD-9) 

amount of distilled water was 36 parts. ,««««i«eiv interned press- 

In t»,e next step, outside temperature of the reaction vessel was set at 

ure of the reaction vessel was reduced to 1 mmHg with a vacuum pump to dstill off toluene and unieacteo 

4-ethyll)enzaldehyde. 

2S Synthesis Example 10 

(Preparatin of dialdimine MD-10) 

To a reaction vessel equipped with a stiwr. themiometer. dropping funnel and J^^' 

Cheated and reflux was started at about 90oC and eeparetion of water nS^^n vSs rSS tS^ 
Xealter the reaction was continued under reflux for 6 houre unta water d«t,llatlon was tenninated. -me 



amount of distilled water was 36 parts. «s.„.r««tRi»/elv internal press- 

,nthenextstep,outsidetemperetureofthereactionvesselwassetat150-C^u^«^^^^^ 

ure of the reaction vessel was reduced to 1 mm Hg with a vacuum pump to dlstaU off toluene and unreacieo 

p4olualdehyde. ^ 

Synthesis Example 11 
(Preparation of dialdimine ALD-1 1) 

To a reaction vessel equipped with a stiirer. thermometer, dropping funnel and 

r dropping funnel over 30 minutes. Successively, the mixture ^s ^^^"l^^"^^^^^^ under 
S^Candseparationofwaterwasobservedinthewaterseparetor.There^^^ 

reflux for 6 houre unti water distillation was tenninated. The amount erf *f ^ 

Tn the next step, outside temperature of thereactionvesselwas set at 150'CS«^^ 
ure S ule reaction vessel was reduced to 1 mm Hg with a vacuum pump to d»till off toluene and unreaciea 
benzaldehyde. 

The residual reaction product ALD-1 1 was 351 parts. 
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The IR absorption spedrum of the reaction pmduct thus obtained had a characteristic absorption band of 

■"^'iS'drrnr^iwasa.i 

Synthesis Example 12 
(PreparaUon of trialdimlne AIX)-12) 

amount of dlstliledwatBrwas 36 parte. was set at 150"C. Successively, internal press- 

l)enzaldehyde. 

The residual reactin product ALD-12 was 299 Pf^- characteristic absorption band of 

The IR absorption spectrum of the reacbon product thus obtained had a cnaraaerisxic 

-"\ri^d!i,il,eJL^2wasa..flhtye..ow..c,^ 

Syndesis Example 13 

' (Preparation of dialdimineALD-l 3) 

3S water was 36 parts. ,*u.«„^«„w«e«ai«faB set at 1S0"C. Successively, Internal press- 

p^sobutylbenzaldehyde. 

Syndesis Example 14 
^ (Preparation of dialdimine AU3-14) 

<2.0 «<Niv8le"B) of l><*<WP"Py'?"«»="" ""^^ ^ Char8<«l m"! mix"" « »^ 



parts. 

In the next 
ure of the reactin vessel wras 
anisaldehyde. 
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= CH- at 1640 cm-'. 
DialdimineALD-14w 

Synthesis Example 15 

(Preparation of trialdimine ALD-1 5) 

water was 36 parts. 

In the next step, outside te 
ure of the reaction vessel was n 
p-isopropylbenzaldehyde. 

Synthesis Example 16 

(Preparation of trialdimine ALD-1 6) 

, Toareacuonvess.ec,uippedw«haat^— 

(1.2equivalentB)of polyoxyp«pylenelriamineJEFFAMJ^E-^5W^^ ^ 

Moleiar Weight 5000). 0.5 part of fbrn^ic acd and 2000 '^'^ J'! benzaldehyde were 

tem^rature in a nlt«.gen atmosphere. After -""^^^J^^^^jJlTe^^^^^ heated ^f^». 
add^ dropwise from the dropping funnel over 30 ""'""^^^^"^^ 

« rsrru:^-^^^^^^^^^ 

21 parts. „,^t«„ ueesel was set at 1 50*C. Successively, internal press- 

„s:s:rr;::rwrsrrrHri"i»:r^™ ------ 

45 

Example 1 

A.*«».=ompo«d 0,64 pa»,«f AU.-2,n<, ^ 
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Example 2 

25'C under relMh. huitiMly of S0%. Th. sofao was oorad alter 1 .5 hom.. „rt„ ™ mk>^ 

HIPRENEP-305 alone vwawalrt by the Mine pfoeediM as abate. No «irl«»c«rtri9Wa. 



Examples 

» rnlMun connosed ol 89 part. o( ALD-11 and 200 parts ol TDt-WmelhyKipropane adduO. OLESTER 
P4S.*5^d?ZrS'Ml^T.«soChe.nU»l,,>av.noaNCOcon.»,-11^^ 

after 10 hours. 
Example 4 

"^'l^Ts end con,p..a.l«,«»np..s on n««.„ '■T^HL're'^Snili^rLl.o-d. 
!„ExaSples^10,.hen»«ur.cu,able^^=™w^^ 

CurabHity was evaluated by measuring tack free time in accordance witn •"«=>^'>^°° ^ ' „/' -n-, 
SC^iTwa. ^L«> b, n«a»»in8 .i««s«, o|»n9. w». ^^t^S^dS^ 

••^Z-r^r^-^tisipr^^sL^^ 

, ''~^^TrraS^rt,rZL.db.Ta«e..j^^ 

and evaluation results of Comparative Examples 1 and 2 a» also llusbrated in Table 1- 



Following raw materials were used. 
Dialdimine ALD-1 which was prepared In Synthesis 
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uvoROPHOBIC SlUCA #R-972 (Jrsde mak of Japan Aerosil) and 150 parts of toluene were added and 
ITeS foMO "^^^^^^ r-- temperature under vacuum to obtain a moisture curable po^ane water 

properties. 
Example 6 

Thesameprocedu^sasdescribedlnExampleSwerecarriedoutexceptthatASpartsofdialdim^^ 

properties. 
Example 7 

5 properties. 
Example 8 

Th.»n»pr««»~---=*-ln6x«»P«5»-'-'«'<»«-»"'«'" 

u ^. JL*, -w. P^yio- 

properties. 

35 

Example 9 

Thesamep«>ceduresasdesc^bedlnExamp.e5werecarriedoutexceptthatS0par.sofdialdlm«ne(^^^ 
days. 

After curing by moisture, t 



Example 10 

polyurethane flooring material. 
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Comparative Example 1 
Table 1. 

Comparative Example 2 

» and evaluaUon results of Comparative Examples 3 and 4 a« lyustrated in Table 2. 
Example 11 

Following raw materials were used. 
35 Dialdimine ALD^ which was prepared in Synthesis 



Polyurethane prepdymer having isocyanate groups — 

terial of the invention. larJr fr»e Kme and excellent curability as com- 

no tobUe tomiation and was excellent In physical properties. 
Example 12 

Thes»n,ep™«d>«»asde.crtbedlnExamp.= 11«e..c,»ledo«««pl»««P»ts<*<lW-lm.ne(AL^ 
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workability Of the sealing material was good after Storing undersealed conditio^ 
J^rmSeriarcured after application had no tnibble formation and was exceleint .n physical properties. 

Example 13 

ThesameproceduresasdescribedinExample11wer8ca«iedoutexceptthat62partsofdialdimine(^ 

«^^?.^ir:srcrerha7L\:r^^^ 

Examploi* 

Th.»m.pK««)ur»asd.sc^b«llrEx».pl.11v»»ca*do«e«c«>t«.«62p=«o(dl*llmlr»(AL^ 
Example 15 

Tl»«™p™c«h«»«de«=rtb«lh,Ex»,^e11we»c»«e«o« except ft«68l«n.0fdl«lmh^ 

Example 16 

Workabirrty of the sealing material good after stonng under sealed cond^n 

able polyurethane wall covering material. 
Comparative Example 3 

s described in Synthesis Example 1 except that hexamethyleneaiamine was u«« 



Comparative Example 4 
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, , ^SSS^JS^^tS2^^eas»*a ohang. with . we B »l»r^_, 



and liirther allowed to stand at SO'C for 7 days. 1 
nrn:^;S:nraXrrn.s..s^..ust.tedinT^^^^^ 
and evaluation results of Comparative Example 5 are also ilustiBled .n Table 3. 

Example 17 



F<dlowing raw materials were leea. 
Trialdimlne ALD-12 wtilch was prepared in Synthesis 

Example 12. 



?he paint cured by molstuie had no bubble and was excellent In physical properties. 



The same p«,cedurs. as described in Example 17 were carried out except that 256 parts of triald.m.ne 
(ALD-15) prepared in Syndesis Example 15 v«re.«^ ^^^^^ ^ ^^^^ 3 ^ 

^j^:ii:™C^^;ssfcbSur^^^ 

^r p^nt cured by moisture had no bubble and was excellent In physical properties. 

Comparative Example 5 
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Table 1 







Exan^le 


Con^arative 
Example 


10 




5 


6 


7 


8 


9 


10 


1 


2 . 




FommatloB tpart) 




















Calc&vm carbonate 


600 


















Titanium dioxide 


SO 
















IS 


DOP 


200 


















PrepoXyner 
AEROSZL B 972 


10 
















20 


Tolnene 

ZRGMnX-lOlO 

AUJ-1 


ISO 
42 
















25 


AU>-4 
ALO-S 
ALD-7 
ALO-14 






52 


56 


50 


67 






30 
















54 






Storaoe stabllily 




















(23»C X 14 days) 
Tack fxM tine (tor) 














5 


24 < 




Viscosity lps/25'C> 
100% nodulas (kg/cm^) 


22 


23 


23 


24 


25 


22 


26 


25 
5.3 




Tensile strength (kg/em^) 


34.6 


36.4 


36.0 


3S.8 


36.0 


32.3 


35.1 


1 27.6 


40 


Elongation («) 
Bubble formation 


570 


530 


550 


550 


550 


590 


320 


1020 




(50 X 14 days) 

T&ck £ree time (br) 


1.5 


1.5 


l.S 


1.5 


1.5 


l.S 


5 


24< 


45 


Viscosity <ps/25*C) 
100% B«>dulus (kg/cn^) 


32 




30 


31 


33 


32 


33 

ro.! 


30 
5.0 




Tensile strength tkg/cn ) 


26.8 


29.7 


28.6 


27.1 


28.2 


26.2 


23. 


25.5 




Elongation (%) 


510 


490 


500 


500 


500 


530 


270 


1170 


SO 














1 




1 found 
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Table 2 







C 

Example 


ampari 


tive 


10 




11 


12 


13 


14 


15 


16 




~'i 




Pormulation (part) 
Cslciun carbonat:e 


ISO 
















IS 


Tl'taniun dioxide 
OOP 


50 
390 
















20 


prepolymer 

AEBOSIL R 972 

Toluene 

IRGMJOX-1010 


800 
100 
170 
10 


<- 




<- 


■«- 










MJD-6 




64 


62 












25 


AU>-8 
















30 


KLD-9 
ALO-XO 
AU>-13 
AKD-18 










68 


71 


42 






cnrability 

Tack free time <hr) 


1 


1 


1 


1 


1 


1 


0.5 


24< 


35 


storaae stabllitY 

Penetration (10~ imnl 
At preparation 1 sec. 

5 sec. 


SO* 

so 


50 
50 


SO 


SO 
SO 


SO 
SO 


1 SO 
1 SO 


250 
370 


SO 
SO 




After 50«C X 14 days 

1 sec. 


zoo 


190 


210 


210 


180 


210 


gel 


230 




5 sec. 


320 


310 


330 


330 


300 


330 




370 


45 


Phvsical. orooertY 

100% nodnlUB (kg/OD ) 
Tensile strength Jkg/cm 
Elongation (t) 


S.« 
39. « 

920 


5. 
38. 
980 


I 5.3 
1 38. 
101 


5.3 
38.- 
J 970 


5.! 
39. 

980 


5.( 
38. 

100 


5.: 

L 38. 

D 980 

°° 


3.2 
, 29.3 
1180 




'R.ihhl<> formation 

. 








no 









Notes • SO indicates penetration of 
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Table 3 





Example ^ 


:oinparative 
Example 




17 


18 


5 


■pormulation (part) 








Pxepo lyni€ir 


1000 


<- 




Xylene 


600 


<- 




AEROSIIi R 972 


20 


<- 






201 






AU)-15 




256 




ALD-19 






174 


curability 








Tack free time (hr) 


1-5 


1.5 


1 


cvAT-acpe stability 








Viscosity . (cps/25«C) 








After 23«C x 14 days 


1000 


810 


790 


After 50*C x 14 days 


1300 


1050 


gel 


Dhysical croperty 








100% modulus (kq/cm^) 


75 


70 


75 


Tensile strength (kg/cm^) 


317 


292 


305 


Elongation (%) 


410 


450 


410 


Bubble formation 


no 


no 


no 
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having from 2 to 15 carbon atoms, or a divalent or trivaient polyoxyalkylene group having a mdecular 
Tern oill^ 70 to 6000. and n is an integer of 2 or 3; and a polyisocyanate and/or a pdyurethane pre^ 
olymer having 2 or more isocyanate groups. 

2. The moisture curable pdyurethane composition of claim 1 wherein Y is an amino residue deri^^^ 
dior tri-amine having a melting point of SO-C or less. 

3. The moisture curable polyurethane composition of daim 1 wherein Y is an amino residue derived from an 
amine represented by the formula (II): 

Z^HzNHj), (II) ^ . - ^- 

wherein Z is a divalent or trivaient cydo-. bicydo-. or tricydtHaliphatIc hydrocarbon group havmg from 6 
to 13 carbon atoms, and n is an integer of 2 or 3. 

4. The moisture curable polyurethane composition of daim 1 wherein Y 
STpl^n^ diamine. l!34(aminomethyl)cyd^ 

tane. 

5 A moisture curable polyurethane water proof material comprising the moisture curable polyurethane 

composition in one of the dalms from 1 to 4 and a filler. 
6. A moisture curable polyurethane flooring material comprising the moisture curable polyurethane compo- 

sition in one of the daims from 1 to 4 and a fffler. 
7 A moisture curable polyurethane sealing material comprising the motetuw curable pdyurethane compo- 
■ sition In one of the daims from 1 to 4 and a thixotropic agent 

a A moisture curable polyurethane wall covering material comprising the moisture curable polyu«rthane 

composition in one of the daims from 1 to 4 and a thfacotropic agent 
9. Amoisturecurablepdyurethanepalntcomprisingthemoisturecurablepolyurethanec^ 

of the daims from 1 to 4. 
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